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Inter-Collegiate  Latin  Series. 


IN  planning  this  series  of  Latin  Text  Books,  the  publishers  have  had  in  mind  the  helping  of  students 
to  do  the  largest  possible  amount  of  good  work  in  the  time  devoted  to  the  classics.  T,o  do  this 
waste  of  time  and  energy  must  be  provided  against,  and  both  time  and  energy  must  be  utilized  in 
every  way.  As  an  aid  in  this  direction,  both  teacher  and  student  demand  enthusiasm  and  inerest  in 
the  work  from  the  very  outset.  These  it  is  proposed  to  secure  by  the  character  of  work  and  by  its 
arrangement. 

Two  things  are  absolutely  essential  to  classical  scholarship  : 

1st.     A  good  vocabulary  of  the  author  read,  or  of  the  language  in  which  he  wrote. 

2nd.  A  thorough  mastery  of  the  grammar  of  the  language,  i.  e.,  the  laws  and  principles  governing 
its  structure — the  forms  of  words  and  the  rules  for  their  use  and  arrangement. 

In  both  these  points  lie  the  superiority  of  this  series.  Frdm  the  beginning  the  student  acquires  a 
vocabulary  that  will  be  of  use  in  further  classical  study,  and  the  study  of  forms  and  constructions  is 
carried  on  with  the  reading  of  a  standard  author.  Thus  all  illustrations  are  from  classic  Latin.  The 
notes  and  vocabularies  are  so  arranged  as  to  avoid  the  useless  turning  of  leaves,  and  a  large  amount 
of  collateral  matter  is  put  in  reach  of  the  student  to  aid  in  his  work. 

Already  there  have  been  published  : 


"BELLUM  HELVETIUM." 

By  Professors  Lowe  and  Butler. 

Based  on  the  connected  text  of  the  Helvetian 
War.  A  combination  of  the  inductive  and 
grammar  methods,  so  as  to  give  the  student  the 
the  advantage  of  both.     Price,  $1.00. 

CAESAR'S   GALLIC   WAR. 

edited  by 

Professors  Lowe  and  Ewing. 

Separate  Vocabularies  and  Notes  on  the  same 
page  with  text.  Separate  text  for  recitation. 
Price,  $1.25. 


CICERO'S 

Selected  Orations  and  Letters. 

EDITED    BY 

Harold  W.  Johnston,  Ph.  D 

Notes  on  same  page  with  text.     Best  edition  pub- 
lished in  America.     Price,  $1.25. 

IN  LATINUM. 

By  J.  D.  S.  Riggs,  Ph.  D. 

Based  on  Caesar  and  Cicero.    Two  parts,  50  cents 
each. 


SEND  FOR  OUR  DESCRIPTIVE   CATALOGUE  OF  THESE  BOOKS. 


THE  CHRISTMAS  PROBLEM, 

1  What   shall   I   give    a  true   friend,  whose  friendship  has 

proven  itself  genuine. 

Ans.    Friendship,  Essays  on,  by  Cicero,  Bacon 
and  Emerson.    White  vellum  cloth,  gl.50. 

2  What  shall   I  get  for  a  friend    interested  in  American 

history? 

Ans.    Madison's  Journal  of  the  Constitutional 
Convention.     2  vols.  J55.00. 


With  ANSWERS  according  to  the  Latest  Methods 
of  Solving  such  Problems. 

3  What  shall  I  get  a  literary  acquaintance  ? 

Ans.     Choice  of  Books,  Harrison.    75  cents. 

4  What  shall  I  get  a  little  friend  ? 

Ans.    Princess    Use:    the  Story  of  a  German 
Brook.    §1.25. 


These  books  well  be  mailed  on  receipt  of  price  by  the  publisher!, 

ALBERT,  SCOTT  &  CO.,  Educational  Publishers, 

106  Wabash  Avenue,  CHICHGO. 
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New  Books  for  Teachers. 


Herbart's  Science  of  Education. 

Translated  by  Mr.  and  Mrs.  Felkin,  with  an  introduction 
by  Oscar  Browning.     12mo,  286  pp.    Cloth.    Price  $1.00 

Herbart  began  the  study  of  education  and  of  the  human  mind  as  a  private  tutor  of 
boys  of  gentle  birth  and  nurture  intended  to  receive  the  higher  education.  His  expe- 
rience, therefore,  is  of  especial  value  to  teachers  in  public  schools. 

Lange's  Apperception. 

A  monograph  on  Psychology  and  Pedagogy.  Translated 
by  the  Herbart  Club,  under  the  direction  of  President 
Charles  De  Garmo.  12mo,  289  pp.  Cloth.  Price, 
$1.00. 

This  is  perhaps  the  most  popular  scientific  monograph  on  education  that  has  ap- 
peared in  Germany  in  recent  times.  It  has  the  rare  merit  of  being  at  once  thoroughly 
scientific  and  intensely  interesting  and  concrete.  Its  standpoint  is,  in  brief,  the  living, 
developing  mind  of  the  child  itself. 

The  Psychology  of  Childhood. 

By  Frederick  Tracy,  of  Clark  University.  Svo.  Paper. 
Price  75  cents. 

The  author  has  in  this  work  undertaken  to  present  as  concisely  yet  as  competely  as 
possible  the  results  of  the  systematic  study  of  children,  and  has  included  everything  of 
importance  than  can  be  found. 

Natural  History  Object  Lessons. 

By  George  Ricks,  Inspector  of  Schools,  London,  Eng. 
First  series  :  for  primary  schools;  202  pp.  Second  series  : 
for  intermediate  and  grammar  schools;  214  pp.  Cloth. 
Each  volume  90  cents. 

These  two  books  give  not  only  full  directions  to  the  teacher  for  conducting  object 
lessons  on  the  most  common  objects,  but  contain  many  lessons  fully  worked  out  to  serve 
as  guides  in  the  preparation  and  construction  of  other  lessons. 

Other  New  Books: 

Benson's  Manual  of  Chemistry ;  Spalding's 
Introduction  to  Botany  ;  Seavy's  Manual  of 
Business  Transactions  ;  Atwood's  Complete 
Graded  Arithmetics  (two  books);  Hitchcock's 
Anthropometric  Measurements  ;  Heath's  Com- 
plete School  Record. 


Teachers 

and  School  Officers 
who  desire  to  keep 
in  line  with  the  best 
and  most  modern 
methods  of  instruc- 
tion should  always 
consult  our  catalogue 
when  in  search  of 
new  text-books. 
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RECENT  HIGHER  EDUCATION  IN  FRANCE. 


CHARLES    W.    SUPER. 


[The  following  article  was  originally  prepared  for  another 
purpose.  But  as  it  has  never  been  printed  and  as  its  con- 
tents are  germane  to  the  objects  of  the  Bulletin,  it  seems 
proper  to  give  it  a  place  in  these  columns.  That  its  statistics 
are  not  quite  up  to  date  will  detract  but  little  from  the  value 
of  the  matter.     Editors  O.  U.  Bulletin.! 

The  recent  history  of  France  exhibits 
the  most  remarkable  revival  in  educational 
matters  to  be  found  in  the  annals  of  any 
nation.  The  only  other  people  that  have 
passed  through  a  somewhat  similar  trans- 
formation are  the  Japanese;  but  the  prev- 
ious history  of  Japan,  especially  its  rela- 
tion to  European  civilization,  had  been  so 
different ;  it  "had  lain  so  entirely  outside 
the  pale  of  modern  thought,  that,  while 
the  results  of  its  break  with  its  own 
traditions  are  similar  to  those  produced  in 
France,  the  causes  were  totally  different. 
The  Franco-Prussian  war  brought  a  rude 
awakening  to  the  French  people.  For 
centuries  it  had  been  their  boast  that  "  la 
France  marche  a  la  tete  de  la  civilization," 
and  the  world  had  tacitly  acquiesced  in 
their  estimate  of  themselves.  Of  the 
Germans  in  particular  they  had  been  wont 
to  speak  in  the  most  contemptuous  terms. 
While  German  literature,  German  phil- 
osophy, German  methods  of  investiga- 
tion, and  the  German  language  even,  were 
more  and  more  impressing  themselves 
upon  nearly  all  Europe,  France  contained 


but  few  men  who  concerned  themselves 
about  any  of  these  things.  But  the  war 
of  '66  and  the  more  terrible  struggle  of 
'70-1,  showed  to  France,  as  her  own 
thinkers  have  since  often  pointed  out,  her 
fatal  deficiencies.  As  long  ago  as  1867 
Renan  wrote,  "  It  is  the  university  that 
makes  the  school.  It  has  been  said  that 
the  victory  of  Sadowa  was  gained  by  the 
primary  teacher.  No;  what  gained  the 
victory  of  Sadowa  was  German  science." 
Few  of  Renan's  countrymen  believed 
these  words  when  they  were  written. 
Three  years  later  there  were  equally  few 
who  did  not  believe  them.  Once  more  it 
was  proven  that  however  dear  the  school 
which  experience  keeps,  there  are  nations 
as  well  as  individuals  who  will  learn  in  no 
other.  All  France  now  saw  that  the  times 
demanded  an  educational  reformation  and 
was  ready  both  to  undertake  the  labor 
and  to  pay  the  price.  On  all  sides  there 
was  a  lively  interest  to  know  more  about 
a  system  of  national  education  that  had 
wrought  such  wonders  and  had  so  well 
justified  itself  in  the  hour  of  supreme 
trial. 

The  Germans  were  the  first  to  recognize 
the  fact  that  any  science  and  all  truly 
scientific  teaching  must  be,  what  Aristotle 
calls  S.vTo.pKTj's — it  must  be  an  end  to  itself. 
In  so  far  as  it  is  pursued  for  the  purpose 
of  supporting  any  preconceived  theory  it 
fails  of  its  true  end.  Even  in  Germany 
scientific  pursuits  were  at  times  under  the 
influence  of  theology,  but  for  nearly  a 
century  this  has  been  the  case  only  to  a 
limited  extent.  Her  pre-eminence  in  this 
regard  is  largely  owing  to  the  thorough 
work  done  in  the  study  of  the  laws  of  the 
human  mind  by  Kant  and  others,  and  to  a 
less  degree  by  the  liberalizing  influence  of 
the  writings  of  Lessing,  Schiller  and 
Goethe.  It  is  noteworthy,  too,  that  Ger- 
many has  produced  a  very  large  number 
of  men  who  have  sought  the  truth  with  a 
singular  disregard  of  the  consequences  to 
themselves.  We  need  not  here  consider 
the  causes  of  this  self-abnegation;  it  is 
sufficient  to  enunciate  the   fact.     Hence 
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resulted  intellectual  liberty  while  in 
France  and  England  the  highest  thought 
of  her  philosophers  led  to  political  liberty. 
The  end  to  be  attained  was  material  well- 
being  rather  than  spiritual  freedom. 

Public  instruction  has  made  slow  pro- 
gress among  the  Latin  races,  and  it  has 
not  been  rapid  among  the  Anglo-Saxons. 
In  England  public  opinion  has  been  con- 
servative owing  to  the  influence  of  the 
great  universities  whose  connection  with 
a  state  church  was  inimical  to  the  untram- 
meled  development  of  thought  and  in- 
vestigation. It  is  well  known  that  modern 
methods  of  study  and  those  subjects  that 
may  with  perfect  propriety  be  called 
modern  have,  even  now,  hardly  gained  a 
firm  footing  in  the  institutions.  France, 
in  spite  of  her  bloody  revolution,  con- 
signed her  educational  interests  still  more 
unreservedly  to  the  clergy;  or  rather,  she 
was  fairly  content  to  leave  them  as  they 
had  been  almost  from  time  immemorial. 
Yet  France,  because  of  her  territorial 
contiguity,  was  in  a  most  favorable  posi- 
tion to  profit  by  the  results  of  German 
thought.  But  the  relation  of  the  two 
countries  had  never  been  such  as  to  make 
this  possible  to  any  considerable  extent. 
During  the  last  few  years  the  party  of 
progress  has  frequently  felt  called  upon 
to  meet  the  charge  of  seeking  to  German- 
ize the  educational  system  of  France.  It 
is  hard  for  Frenchmen  to  realize  that  they 
can  learn  anything  worth  an  effort  from  a 
people  who  were  for  centuries  their  will- 
ing, sometimes  their  subservient  pupils. 

When  one  undertakes  to  discuss  the 
higher  education  of  France  he  finds  him- 
self somewhat  in  the  same  position  that 
he  does  when  speaking  of  the  higher  edu- 
cation in  this  country.  With  this  differ- 
ence however :  it  is  common  to  speak  of 
French  universities,  and  yet  there  are 
strictly  speaking  no  such  institutions.  It 
is  equally  common  to  speak  of  American 
universities,  yet  most  of  these  so-called 
"universities"  though  existing  in  law,  do 
not  exist  in  fact.  In  one  country  there  is 
the  thing  without  the  name,  in  the  other 
the  name  without  the  thing.'     Before  the 

l"Aussi  quand  de  Petranger  on  nous  dit:  Universite, 
nous  repondons:  Academic;  ct  I'on  ne  nous  comprends  pas: 
et  nous  faisons  Peftet  de  gens  qui  auraient  invente  le  sys- 
teme  metrique  et  seraient  les  seuls  a  ne  pas  s'cn  servir.  Ou 
bien.  il  nous  taut  emplovr  1111  vocable  illegal  et  dire: 
1'Universite  de  Pai'isou  PUniversite  de  Lvon,  alorsqu'i]  n'v 
a  d'Universite  ni  a  Lyon,  ni  a  Paris.  Et  c*"est  une  necess:te 
si  imperieuse  qu'elle  s'impose  meme  dans  les  harangues  les 
plus  officielles.  Ainsi,  a  I'inaugnration  de  la  nouvelle 
Sorhonne  M.  Greard  n'a  pu  s'v  soustraire,  et  pour  designer, 
sans  periphrase  obscure,  cet  etre  complexe  forme  de  cinq 
Facultes,  a  la  tete  duquel  il  est  place  et  a  la  cohesion  duquel 


Revolution  there  was   no   distinction  be- 
tween secondary  and  higher   instruction. 
Both  were  given  at  the  university,  though 
the  term   university    must   not     be  taken 
literally.     In  the  higher  instruction  there 
was  little,  if  any,  provision  for  scientific 
investigation.      What   work   of  this  kind 
was  done  in  France  was   done  outside  of 
the  university  and    often   in    spite   of   it. 
The  higher  education  was  completely  in 
the  hands  of  the  clergy  and  for  this  rea- 
son the  old  system  was  abolished  by  the 
partisans  of  the  Revolution.     The  philos- 
ophers who  came  to  the  front  at  this  time 
sought  to   turn  public  instruction  in   the 
direction  of  a  study  of  the  sciences.     But 
their  influence   was    shortlived  and  their 
reforms  were  reforms  on  paper  only.    The 
consulate  directed  its  educational   efforts 
towards  the    equipment    of  men  for   the 
learned  professions.     The  Empire  called 
into    existence  the    university.     But    this 
university  was  the  teaching  state,  and  com- 
prehended  every  kind   and  grade   of  in- 
struction.    Only  a  few  special  schools  re- 
mained  outside  of  it.     All  the  while  the 
attention   of  scholars  was  drawn   toward 
the  study  of  institutions  and  to  the  needs 
of  practical  life  as  related  to  or  growing 
out  of  the  traditions  of  the  past.     Within 
the  university  there  was  manifested  little 
interest  in  the  new  truths  of  science  that 
were     revolutionizing     modern    thought. 
The    establishment   of  the    University    of 
France  was  little  more  than  a  resuscita- 
tion   of   the    Faculties   that    had    existed 
under    the    old   regime,   without    organic 
union  among  themslves.     It  was  a  virtual 
return  to   the  old  order  though   under  a 
new  name.     Monarchical  France,  whether 
regal  or  imperial,  sought  its  chief  support 
among  the  clergy  and  their  influence  was 
at  all  times  supreme.     There  was  no  free- 
dom of    instruction   and    the    professors 
were  in  constant  danger  of  laying   them- 
selves open  to  charges  of  teaching  heresy 
in   one  form   or    another.     For  years  the 
various  Faculties  throughout  the  empire 
were  constant  in   their  complaints  about 
the   unsuitableness   of  their  quarters,  and 
the   inadequacy   and  insufficiency  of  the 

il  contribue  si  puissament  tous  les  jours,  il  lui  a  bien  fallu  dire, 
en  depit  de  la  loi:  l't'niversite  de  Paris.  Non  seulement  on 
ne  nous  com  prend  pas  a  l'etranger.  quand  nous  parlons  de 
nos  Academies  et  de  nos  Facultes  isolees.  mais  comme  ces 
noms  n'ont  pas  cours  hors  de  chez  nous,  on  les  ignore.  On 
connait  dans  toute  PKurope  savante  et  dans  tout  le  monde 
ci\  ilisc,  !.i  Sorbpnne  l'Ecole  de  medecine  et  l'Ecole  de  droit 
de  Paris,  l'Ecole  normale  etl'Eeole  polytechnique.  On  ne 
sait  pas,  ou  l'on  sait  rarement  qu'i!  v  a  des  ecoles  de  haut 
enseignment  ailleurs  qu'a  Paris.1*  Liard.  I'niversites  et 
Facultes, 
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educational   appliances  at  their    disposal. 

Mr.  Duruy,  the  Minister  of  Public  In- 
struction, from  1863  to  1869,  did  all  in  his 
power  to  bring  about  a  better  state  of 
affairs.  In  some  directions  he  accom- 
plished a  good  deal  in  spite  of  violent  op- 
position. Among  other  things  he  made  a 
careful  examination  of  the  universities 
throughout  the  realm  and  found  their  con- 
dition deplorable.  Speaking  of  the  capi- 
tal, he  reported  in  1868  that  while  all 
Paris  had  undergone  a  renovation,  the 
buildings  dedicated  to  higher  education 
were  in  a  state  of  decay  that  contrasted 
painfully  with  the  imposing  magnificence 
of  the  edifices  devoted  to  other  uses.  In 
1873  matters  were  little  improved.  Mr. 
Jules  Simon,  the  Minister  at  that  time, 
said:  "In  our  Faculties  of  letters  there  is 
but  one  chair  of  ancient  literature;  Latin 
and  Greek  are  entrusted  to  a  single  pro- 
fessor. For  history  the  case  is  still  worse; 
the  same  professor  is  required  to  teach 
all  the  history,  and  geography  in  addition, 
which  is  equivalent  to  saying  that  geog- 
raphy is  not  taught.  Notwithstanding 
the  importance  the  study  of  foreign  liter- 
eratures  has  attained  in  our  day  there  is 
but  one  chair  of  foreign  literature  in  each 
of  our  Faculties."  Even  in  Paris  there 
was  no  special  chair  for  the  history  and 
literature  of  the  Middle  Age,  none  for 
Sanscrit,  none  for  comparative  grammar 
and  none  for  archaeology.  In  the  sci- 
ences, except  in  Paris,  the  same  chair 
generally  included  zoology,  botany  and 
geology.  Constitutional  law  was  not 
taught,  neither  was  the  history  of  law  nor 
maritime  law,  in  spite  of  their  practical 
importance,  and  there  was  but  one  pro- 
fessor of  political  economy. 

In  1869-70  the  Faculty  of  law  in  Paris 
had  but  one  thousand  francs  for  the  use 
of  its  library  and  received  but  twenty  pe- 
riodicals of  which  not  one  was  foreign. 
Caen  had  but  six  hundred  francs  and  six 
periodicals,  all  French.  The  Faculty  of 
science  in  Paris  received  less  than  nine 
thousand  francs  for  the  use  of  its  labora- 
tories, fifteen  hundred  for  its  collections 
and  one  hundred  and  sixty  for  periodi- 
cals. Marseilles  received  for  its  lecture 
course  and  laboratories,  eighteen  hundred 
francs,  and  for  its  library  nothing.  Lyons 
was  treated  but  little  better.  But  the 
days  of  this  unwise  parsimony  were  num- 
bered. Going  back  a  few  years,  we  find 
that  in  1854  a  law  was  passed  creating  a 
number  of  new  Faculties  and  the  sum  of 


3,633,308  francs  granted  for  their  main- 
tenance. In  subsequent  years  this 
amount  was  slightly  increased;  but  the 
grants  under  the  old  system  did  not  in 
any  year  exceed  four  and  one-fourth  mil- 
lion francs.  In  spite  of  the  enormous  fi- 
nancial drain  suffered  by  the  Republic  on 
account  of  the  Franco-Prussian  war,  the 
last  named  sum  was  slightly  increased  in 
1871.  Two  years  later  the  government 
grant  for  the  same  purpose  was  increased 
to  4,445,000  francs.  In  1877  this  sum  was 
nearly  doubled. 

Between  1880  and  1889  the  annual  ap- 
propriations were  nearly  twelve  million 
francs.  Some  of  this  came  from  the 
universities  in  the  form  of  endowments 
and  fees  of  various  kinds,  but  the  revenue 
from  this  source  never  amounted  to  one- 
third  of  the  expenditures.  In  addition  to 
these  annual  grants  there  were  expended 
during  the  years  above  named,  about  99,- 
000,000  francs  for  new  buildings,  of  which 
47,000,000  was  contributed  by  the  State, 
somewhat  more  than  51,000,000  by  cities, 
and  the  balance — less  than  one  million 
francs — by  the  departments.  There  is 
considerable  difference  in  the  liberality 
exhibited  by  the  cities.  Bordeaux,  for 
instance,  expended  about  three  millions 
and  received  less  than  one  million  sub- 
vention. Lyons  appropriated  more  than 
seven  million  francs  and  received  but  two 
from  the  general  government.  All  France 
has  shared  in  this  spirit  of  restoration  and 
reconstruction.  Paris,  as  would  be  ex- 
pected, takes  the  lead,  and  the  new  Sor- 
bonne  is  one  of  the  ornaments  of  the 
city;  next  in  order  come  Bordeaux  and 
Lyons.  At  Besancon  a  new  observatory 
has  been  built;  at  Clermont  new  labora- 
tories have  been  provided  for  the  faculty 
of  sciences;  at  Dijon  the  old  quarters 
have  been  enlarged;  at  Grenoble  new  ones 
have  been  provided  for  the  three 
faculties  of  law,  science  and  letters. 
In  like  manner  Lille,  Montpellier,  Rennes, 
Toulouse  and  Algiers  have  put  up  new 
buildings  or  have  remodeled  and  enlarged 
older  ones.  In  most,  if  not  in  all  cases 
the  new  structures  are  arranged  with  the 
most  careful  reference  to  the  purposes  for 
which  they  are  intended.  In  the  new 
Sorbonne  the  faculty  of  sciences,  though 
forming  a  department  by  itself  and  on  an 
equal  footing  with  that  of  letters,  is  to 
have  for  its  various  orders,  complete  and 
independent  installations.  The  same  is 
true  of  Lyons.     Each  group  of  sciences, 
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the  physico-chemical,  the  anatomical,  and 
the  biological  occupy  distinct  buildings. 
At  Nancy  a  chemical  institute  has  just 
been  inaugurated,  and  an  anatomical  is 
projected,  that  are  claimed  to  be  models 
of  their  kind.  At  Montpellier  a  botanical 
institute,  a  chemical  institute,  an  institute 
of  physics  and  one  of  zoology  have  been 
organized,  in  which  the  teaching,  though 
necessarily  diverse,  is  co-ordinated  and 
provided  for  on  the  same  general  plan. 
At  Lille  for  the  first  time  in  France  there 
has  been  built  up  an  entire  quarter  to  be 
given  up  to  university  purposes.  In  the 
center  is  the  library;  to  its  right  and  to  its 
left  are  the  various  buildings  dedicated  to 
the  use  of  the  faculties  of  law,  medicine 
and  letters  together  with  the  gallery  in- 
tended for  the  exhibition  of  the  objects 
belonging  to  the  department  of  classical 
archaeology;  in  the  rear  of  these  is  the  in- 
stitute of  physics;  in  front  the  institutes 
of  the  natural  sciences  and  chemistry. 
How  does  the  case  stand  as  regards  the 
teaching  force?  The  answer  is,  equally 
encouraging.  At  the  end  of  the  second 
empire  there  were  in  France  four  hundred 
and  six  professional  chairs  and  sixty  com- 
plementary courses.  In  1890  the  number 
of  chairs  was  598.  Deducting  the  twenty- 
nine  chairs  of  catholic  theology  sup- 
pressed in  1885  there  must  have  been 
created  221  new  chairs.  Of  this  number 
133  belong  to  institutions  recently  estab- 
lished, and  the  remainder,  sixty-seven, 
were  added  to  the  older  faculties.  The 
complementary  courses  are  a  sort  of  ad- 
juncts to  the  regular  professorships,  and 
provide  for  the  teaching  of  collateral  sub- 
jects. For  instance,  to  the  regular  pro- 
fessorship of  philosophy,  the  history  of 
philosophy  forms  a  complementary  course. 
These  courses  are  quite  numerous,  amount- 
ing in  1889  to  228  as  against  less  than  half 
this  number  in  1878.  They  are  distributed 
as  follows :  Protestant  theology,  2;  law, 
102;  medicine,  27;  pharmacy,  13;  the 
various  sciences,  29;  letters,  55.  But  the 
teaching  force  of  the  university  was  still 
further  enlarged.  In  the  regular  faculties 
the  teaching  was,  until  lately,  entirely  by 
lectures,  as  in  the  German  universities.  It 
is  assumed  that  students  will  select  only 
subjects  for  which  they  have  made  ade- 
quate preparation.  In  fact,  however,  they 
often  make  mistakes  and  employ  their 
time  to  little  advantage.  To  prevent  mis- 
takes of  this  kind  as  far  as  possible  on  the 
part  of  the  student  and  to  make  the  in- 


struction vivacious  and  socratic,  the 
French  government  has  instituted  so- 
called  Maitriscs  de  conferences.  These  are 
colloqiiia  closely  resembling  the  Seminarien 
of  the  German  universities.  Before  1877 
none  existed,  but  in  that  year  47  were 
founded.  The  number  has  increased  year 
by  year  until  it  has  reached  129,  divided 
as  follows  :  Protestant  theology,  3;  in  the 
various  sciences,  53,  and  in  the  faculties  of 
letters  73.  We  find  accordingly  that  the 
French  government  has  in  a  little  over  ten 
years  increased  its  teaching  personnel  in 
the  universities  by  364  men,  distributed  as 
follows:  regular  professors,  67;  comple- 
mentary courses,  168;  masterships  of  con- 
ferences, 129.  Alongside  of  this  general 
exhibit  of  the  increase  of  the  teaching 
corps  in  the  Republic,  it  will  be  interest- 
ing to  place  the  growth  of  a  single  insti- 
tution as  compared  with  itself.  Take,  for 
example,  Lyons.  In  1874  the  faculty  of 
sciences  had  but  seven  chairs  —  pure 
mathematics,  applied  mathematics, 
physics,  chemistry,  geology,  zoology  and 
botany.  In  1890  the  number  had  been  in- 
creased by  a  chair  of  practical  chemistry, 
one  of  general  physiology  and  one  of 
astronomy.  There  had  also  been  added  a 
complementary  course  in  chemistry,  one 
in  botany  and  one  in  astronomy,  besides 
five  masterships  of  conferences,  namely, 
industrial  chemistry,  zoology,  mathemat- 
ics, physics  and  mineralogy.  In  other 
words,  there  were  in  the  latter  year 
eighteen  professors  in  place  of  the  seven 
of  the  former.  The  faculty  of  letters 
shows  a  still  greater  enlargement  for  here 
we  find  now  23  professors  instead  of  five 
in  1874.  Between  the  years  1877-8  and 
1887-8,  the  medical  faculty  of  Paris  had 
grown  from  36  persons  to  one  hundred 
and  thirteen.  In  the  latter  year  the 
faculties  of  the  same  institution  were 
allowed  over  seventy-thousand  francs  for 
the  use  of  their  libraries  alone.  For  in- 
creasing its  collections  and  for  the  use  of 
its  laboratories  the  department  of  medi- 
cine received  about  two  hundred  and  ten 
thousand  francs;  that  of  pharmacy  nearly 
one-half  this  amount  additional,  and  the 
faculty  of  sciences  considerably  over  one 
hundred  thousand  francs.  In  other  parts 
of  France  we  find  similar  evidences  of 
liberality  on  the  part  of  the  government. 
At  Nancy,  for  example,  the  library  has  an 
allowance  of  nearly  twenty-five  thousand 
francs,  while  the  department  of  medicine 
receives  sixteen  thousand  francs  to  be  ex- 
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pended  for  the  increase  of  its  collections, 
and  the  department  of  sciences  nearly  the 
same  sum.  The  various  laboratories  con- 
nected with  the  department  of  medicine 
also  received  28,640  francs,  and  the 
faculty  of  sciences  was  allowed  21,000 
francs  to  be  expended  for  similar  pur- 
poses. Much  ot  the  foregoing  matter  is 
statistical,  but  it  is  not  for  that  reason 
"dry."  These  and  similar  statistics,  for 
they  might  be  greatly  extended,  bear  elo- 
quent testimony  to  the  sacrifices  the  new 
French  Republic  is  making  for  the  en- 
lightenment of  its  young  men  and  young 
women.  It  remains  to  consider  a  single 
point  of  which  the  exhibit  must  neces- 
sarily be  statistical.  To  what  extent  are 
the  young  people  of  France,  and  in  a  less 
degree,  of  other  countries  seeking  to 
profit  by  these  fine  educational  advant- 
ages? The  figures  at  hand  show  that  the 
expenditures  have  not  been  made  in  vain. 
In  1869  France  had  9,522  students  in  her 
universities.  In  1888  the  number  was  17,- 
630,  a  gain  of  nearly  ninety  per  cent,  in 
less  than  twenty  years.  This  gain  was, 
however,  not  uniform  from  year  to  year; 
the  report  for  some  of  the  years  shows  a 
slight  decrease,  so  that  even  in  1878  the 
number  was  but  10,972.  Now,  however, 
the  gain  in  students  begins  to  be  rapid 
and  steady — it  is  parallel  with  the  in- 
creased facilities  intended  for  their  use. 
But  the  departments  have  not  grown  with 
equal  rapidity.  The  number  of  students 
in  law  was  not  much  greater  in  1869  than 
it  was  in  1844,  while  in  1888  it  was  slightly 
less  than  in  1869.  The  number  of  medical 
students  increased  about  fifty  per  cent,  be- 
tween 1880  and  '88.  In  the  two  depart- 
ments of  science  and  letters  the  increase 
has  been  most  noteworthy.  Up  to  about 
1877  these  departments  cannot  properly 
be  said  to  have  regular  students  at  all. 
With  this  year,  however,  there  is  an  evi- 
dent turn  in  the  tide  and  we  find  an  en- 
rollment of  384  names  in  the  department 
of  science  and  286  in  letters.  Henceforth 
the  increase  is  rapid.  In  1890  there  were 
about  1,200  students  in  the  various 
faculties  for  science,  and  nearly  one  thous- 
and more  in  those  for  letters.  Here  we 
have  an  enumeration  of  not  much  under 
four  thousand  students  in  two  depart- 
ments that  enrolled  hardly  a  twentieth  of 
this  number  but  a  little  more  than  a  de- 
cade before.  The  increased  interest  in 
these  departments  is  indubitable  evidence 
of  the   fact   that  the    French   press   will 


henceforth  issue  few  of  the  class  of  books 
of  which  it  has  hitherto  been  so  prolific 
and  which  so  frequently  excited  the  ridi- 
cule of  the  painstaking  Germans — books, 
the  chief  aim  of  which  seemed  to  be  that 
they  should  read  smoothly  and  be  inter- 
esting, not  that  they  should  be  true. 
Works  on  history,  criticism,  archaeology, 
and  kindred  subjects  may,  perhaps,  ex- 
hibit less  artistic  excellence  in  point  of 
style,  but  they  will  have  a  scientific  value 
equal  to  the  best  produced  anywhere.  In 
effect,  France  has  already  surpassed  Eng- 
land in  this  respect  and  is  a  close  second 
to  Germany. 

One  point  more.  To  what  extent  are 
the  present  educational  advantages  util- 
ized by  foreign  countries?  A  few  addi- 
tional figures  will  answer  this  question. 
The  number  of  foreign  students  in  France 
was  in  1868  about  five  hundred.  At  the 
close  of  the  Franco-German  war  they  had 
virtually  disappeared,  most  of  them  hav- 
ing probably  gone  beyond  the  Rhine  to 
continue  their  studies.  Gradually,  how- 
ever, they  have  been  appearing  again  in 
France,  and  last  year  their  number  was 
nearly  1,200.  Of  this  total  244  were  in 
the  department  of  law  and  862  in  the  de- 
partment of  medicine.  Thirty-five  differ- 
ent countries  were  represented  by  one  or 
more  persons.  Russia  sent  the  largest 
contingent,  namely,  278.  Next  in  order 
comes  the  United  States  with  169  repre- 
rentatives;  this  is  followed  by  Roumania 
with  154,  Turkey  with  123,  England  with 
72,  Egypt  with  56  and  Greece  with  54. 
There  were  45  Spaniards,  44  Swiss,  34 
Bulgarians  and  19  Germans.  Of  the 
foreign  students  more  than  one  thousand 
are  domiciled  in  Paris. 

Not  less  remarkable  than  the  transform- 
ation of  the  system  of  higher  education  is 
the  change  that  has  come  over  the  spirit 
that  pervades  those  entrusted  with  the  ad- 
ministration of  the  new  system.  Under 
the  former  regime  the  different  professors 
were  required  to  send  to  Paris  for  the  ap- 
proval of  the  government  a  programme  of 
their  proposed  courses  and  from  this  they 
were  not  permitted  to  deviate.  There  was 
no  freedom  of  instruction.  The  professors 
were  rarely  consulted  upon  the  best 
methods  of  teaching  the  subjects  of  which 
they  had  nominal  charge,  and  the  govern- 
ment was  always  inclined  to  look  with  dis- 
favor, if  not  with  suspicion,  on  any  pro- 
posed innovation.  There  was  no  indi- 
vidual responsibility  and  the  teaching  was 
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for  the  most  part  done  in  a  perfunctory 
way.  Now  the  professors  are  first  con- 
sulted and  have  almost  absolute  liberty  of 
action  within  their  respective  depart- 
ments. Though  the  various  faculties  are 
still  to  a  considerable  extent  separate 
entities,  they  have  come  nearer  to  form- 
ing an  organic  whole  in  each  institution 
than  ever  before.  The  general  councils 
of  the  faculties  differ  little  except  in  name 
from  the  German  university  senates.  One 
step  more,  which  will  probably  soon  be 
taken,  will  complete  the  unification  still 
necessary  to  the  formation  of  universities 
in  law  as  well  as  in  fact. 

There  is  every  reason  to  believe  that 
the  reforms  already  effected  will  be  fol- 
lowed by  others  of  which  time  and  ex- 
perience will  show  the  need.  The  best 
guaranty  of  the  permanence  of  the  pres- 
ent system  is  that  it  has  been  organized 
and  is  in  process  of  execution  by  those 
most  competent  to  judge  its  merits  and 
defects.  There  are  no  dynastic  and  no 
serious  ecclesiastical  obstacles  to  its  suc- 
cess so  far  as  can  now  be  seen.  Besides, 
it  embraces  the  whole  people.  Primary, 
secondary  and  higher  education  have  be- 
come equally  the  care  of  the  State.  That 
which  leads  up  to  the  highest  must 
always  be  directed  and  supervised  by  that 
which  is  at  the  top.  A  system  of  ele- 
mentary and  secondary  education  which 
does  not  culminate  in  the  university  and 
make  that  the  goal  towards  which  its  ef- 
forts are  directed  is  an  absurdity.  There 
must  be  good  teachers  before  there  can 
be  good  schools,  and  good  teachers  can 
only  be  formed  in  institutions  that  are 
chiefly  concerned  with  knowledge  at  first 
hand.  This  has  been  a  recognized  prin- 
ciple in  Germany  for  half  a  century  or 
longer,  is  now  almost  universally  admitted 
in  France  and  is  the  goal  toward  which 
the  whole  civilized  world  is  rapidly  mov- 
ing- 

Robert  R.  Brown  of  '62  died  at  Los 
Angeles,  Gal.,  on  the  4th  of  November 
last.  He  was  horn  in  Oswego,  N.  Y.,  in 
1832.  For  several  years  after  his  gradua- 
tion he  taught  in  Indiana,  Illinois,  Wis- 
consin, and  then  removed  to  Kansas 
where  he  engaged  in  the  newspaper  busi- 
ness. At  the  time  of  his  death  he  was  a 
dealer  in  real  estate,  in  which  he  had  been 
very  successful. 


SOME   OBSERVATIONS    CONCERNING   THE 
BLOOD  OF  CERTAIN  VERTEBRATES. 


HENRY    E.    CHAPIN. 


While  thousands  of  measurements  have 
been  made  to  determine  the  size  of  the 
blood  corpuscles  in  mammals,  and  consid- 
erable work  has  been  done  upon  the  cold- 
blooded animals  in  this  direction,  but  little 
has  been  determined,  if  we  are  to  judge 
from  the  silence  of  histologists,  concern- 
ing the  constancy  of  corpuscular  meas- 
urement in  amphibians  and  reptilians.  I 
therefore  determined  to  investigate  this 
matter  for  myself,  and  I  have  since  made 
many  measurements  of  the  red  corpuscles 
of  frogs,  snakes,  and  turtles,  the  animals 
varying  in  age  and  size.  This  was  done 
with  the  idea  of  comparison,  and  not  for 
the  purpose  of  making  the  most  exact 
estimates  of  corpuscular  dimensions.  I 
had  in  use  very  simple  apparatus,  includ- 
ing a  one-fifth  inch  Bausch  &  Lomb  ob- 
jective, a  "  B  "  eye-piece,  and  a  Jackson 
eye-piece  micrometer.  The  results  are  as 
follows,  in  decimals  of  an  inch  : 

Frog.     (Fresh  blood.) 


Measurement  of  length. 


Measurement  of  breadth. 


1. 


.001 

.001 

.00106 

.0011 

.001 


.0006 

.0006 

.000687 

.0006 

.0006 


Frog.     (Same,  "24  hours  later.) 

Measurement  of  length.  Measurement  of  breadth. 


.001 

.00106 

.001 

.001 

.001 


.0000 
.0006 
.0005 
.0006 
.0006 


Frog.     (Fresh  blood.) 

Measurement  of  length.  Measurement  of  breadth. 


.00106 

.001 

.001 

.001 

.001 


.0006 

.00056 

.0006 

.0006 

.0006 


Frog. 
(Blood  from  animal  given  water  bath  at  40°  C.) 

Measurement  of  length.  Measurement  of  breadth. 


1 

000106 

1 

0005 

2 

, . .  001 

001 

001 

9 

00056 

3.. 

3.. 

00056 

■1 

4 

0005 

5 

001 

0006 

6 

0010:; 

6 

000594 

/ 

001 

7 

0006 

8.... 

00106 

8  . 

0005 

9...  . 

001 
001 

9.. 

000594 

10 

10 

0006 
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Toad.    (Fresh  blood.) 

Measurement  of  length.  Measurement  of  breadth. 


1 

.00075 

1 

.00056 

2 

.000575 

2 

.00056 

3 

.000875 

Q 

.0005 

4 

.00081 

4 

.0005 

5 

.000781 

5 

.0005 

6 

.000875 

6 

.0005 

7 

.000781 

7 

.00056 

8 

.00075 

8 

.000531 

9 

.00081 

9 

.00053 

10 

.000781 

10 

Snake. 

0005 

Measurement 

of  length. 

Measurement 

of  breadt 

l 

.00091 

1 

.0005 

2 

.000875 

2 

.0005 

3 

.00075 

4 

.0005 

4  

.00075 

.0004 

5 

.00075 

5 

.0004 

6 

.00075 

6 

.000437 

7 

.00078 

7 

.0005 

8  

.00081 

8 

.00047 

9 

.00083 

9 

.00047 

10 

.00075 

10 

.0005 

Snake.     (Injured  before  killing.) 


Measurement  ot  length. 

1 00072 

2 000687 

3 00074 


Measurement  of  breadth. 

1 0005 

2 000475 

3 0005 


4 0006875 

4.. 

.0005 

5 00075 

5.. 

.0005 

6 000625 

6.. 

.0005 

7 000656 

7.. 

.0005 

8 000638 

8.. 

.0005 

Snake. 

Measurement  of  length. 

Measurement 

of  breadth. 

1 00075 

i.. 

.00056 

2 00075 

2.. 

.0005 

3 00075 

3.. 

.0005 

4 00075 

4  . 

.0005 

5 00075 

5.. 

.000475 

6 00076 

6.. 

.00051 

7 00075 

7.. 

.0005 

8 00081 

8.. 

.0005 

9 00075 

9.. 

.00047 

10 00075 

10.. 

.0005 

Turtle. 

(Chloroformed.) 

Measurement  of  length. 

Measurement 

of  breadth. 

1 00075 

1.. 

.0005 

2 000855 

2.. 

.000487 

3 00075 

3.. 

.0005 

4 00075 

4.. 

.0005 

5 0008547 

5.. 

.0005 

6 00075 

6.. 

.0005 

7 00075 

7.. 

.  .0005 

8 00075 

8.. 

.  .00049 

9 00075 

9  . 

.0005 

10 000875 

10.. 

000465 

Turtle.  (Decapitated- 

-Fresh  blood.) 

Measurement  of  length. 

Measurement 

of  breadth 

1 00075 

1. 

.  .0005 

2 000637 

2. 

.  .0005 

3  .        00075 

O 

4: 000875 

4. 

.  .0005 

5 0007 

5. 

.  .0005 

6 00075 

6. 

.  .0005 

7 0007  7. 

8 00075  8. 

9 00075  9. 

10 00075  10. 


.00056 
.000437 
.0005 
.0005 


Turtle.     (Decapitated — Very  young.) 


Measurement  of  length. 

1 00085 

2 00076 

3 0007387 

4 0006875 

5 0007387 

6 00076 

7 00075 

8 00076 

9 00075 

10 00075 


Measurement  of  breadth. 


.0005 

.0005 

.0005 

.0005 

.00051 

.0005 

.0005 

.0005 

.0005 


10 00048 


It  will  be  seen  from  the  tables  that,  while 
there  is  a  remarkable  constancy  in  the 
length  of  the  corpuscles  of  the  frog  and  a 
notable  likeness  in  breadth  in  other  types, 
there  is  great  uniformity  throughout. 
This  is  the  more  striking  when  we  con- 
sider that  the  measurements  were  made 
under  varied  conditions. 

Wishing  to  determine  the  proportion  of 
the  nucleus  to  the  whole  corpuscle,  I 
made  careful  estimates  of  the  length  and 
breadth  and  found  remarkable  constancy. 
Of  the  five  lengths  that  were  taken,  the 
results  were  identical  except  in  one  case, 
and  that  showing  so  slight  an  excess  that 
no  attempt  was  made  to  estimate  the  dif- 
ference. The  breadth  of  the  nuclei  seem 
equally  constant,  of  the  ten  measure- 
ments recorded,  only  four  showing  any 
deviation,  and  this  exceedingly  slight. 
Taking  the  length  and  breadth  as  here 
determined,  viz.,  .000375  of  an  inch  and 
.00025  of  an  inch,  and  comparing  these 
with  the  corresponding  dimensions  of  the 
corpuscle,  calling  .001  and  .00065  an  av- 
erage, we  have  .375  to  1  and  .4  to  1  as  the 
proportions  of  the  length  and  breadth  of 
the  nuclei  to  the  length  and  breadth  of 
the  corpuscle.  This  applies  to  the  blood 
of  the  frog. 

In  this  investigation,  my  attention  was 
naturally  drawn  to  a  consideration  of  the 
relative  size  of  corpuscles  in  the  different 
cold-blooded  animals  under  examination. 
A  further  inspection  of  the  tables  will 
show  a  decided  difference  in  this  respect. 
The  frog  is  easily  in  the  lead,  though  the 
comparison  of  its  corpuscles  with  those 
of  the  toad  might  appear  somewhat  dif- 
ferent had  more  measurements  of  the  lat- 
ter been  made,  and  from  older  animals.  It 
is  a  comparison  of  the  frogs,  as  represent- 
atives of  the  amphibians  with  reptilians 
that  interests  me  especially.  While  I 
have  made  no  attempt  to  establish  any 
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measurements  as  a  standard,  my  compari- 
sons have  been  conducted  with  the  great- 
est care.  In  the  three  snakes  examined  by 
me,  representing  sixty  measurements,  I 
found  not  a  single  instance  of  as  great  a 
long  diameter  as  in  the  corpuscle  of  a 
frog,  though  the  short  diameter  does, 
sometimes,  equal  that  of  certain  frogs'  cor- 
puscles ;  and  what  is  said  of  the  snake  in 
this  particular  is  also  true  of  the  turtle. 
Here,  then,  is  noted  a  diminution  of  cor- 
puscular size  as  we  reach  a  higher 
class  of  organism;  and  I  believe  that  care- 
ful investigations  along  this  line,  more 
careful  than  have  yet  been  made,  will  show 
that,  in  the  main,  there  is  an  unmistakable 
diminution  in  size  as  we  ascend  the  animal 
scale.  That  "  specialists,"  upon  whose 
testimony  has  often  rested  the  fate  of 
criminals,  have  in  the  past  been  laboring 
under  false  impressions,  has  been  clearly 
shown  as  a  result  of  recent  tests;  and  that 
much  closer  investigation  in  this  direction 
is  needed  before  the  testimony  of  experts 
can  be  regarded  as  wholly  reliable,  goes 
"  without  saying." 

While  gathering  these  facts,  it  occurred 
to  me  that  there  was  also  an  absence  of 
information  relative  to  the  maximum  tem- 
perature which  could  be  withstood  by 
amphibians  and  reptilians,  and  I  began 
a  series  of  experiments  which  I  hoped 
might  throw  some  light  upon  the  subject. 
My  first  tests  were  made  with  frogs,  most 
of  which  were  by  submitting  the  animals 
to  as  nearly  uniform  temperature  as  pos- 
sible, in  water.  To  begin  with,  I  intro- 
duced one  of  the  animals  into  water  heat- 
ed to  40°  C,  the  heat  being  wholly  with- 
drawn. At  the  end  of  three  minutes  the 
animal  was  overcome  and  apparently  un- 
conscious. It  was  given  full  opportunity 
to  keep  its  head  above  water,  as  was  the 
aim  in  the  subsequent  experiments.  By 
the  employment  of  a  copper  water-bath, 
the  frog  being  placed  in  the  cup  which 
dips  down  into  the  water,  this  cup  being 
itself  partially  filled  with  water,  a  very 
nearly  uniform  temperature  was  maintain- 
ed. I  now  decided  to  test  the  animal  in 
water  at  the  temperature  of  the  human 
blood,  37.5°  C.  Into  such  a  bath  the  frog 
was  plunged  and  kept  for  15  minutes.  No 
effect  upon  the  animal  was  to  be  noticed. 
There  had  been  a  gain  of  one  degree  dur- 
ing the  experiment. 

Under  the  same  conditions  as  the  last, 
a  frog  was  kept  in  water  at  37.5°  C.  for 
thirty  minutes.    No  effect.    Gain  of  about 


one-half  degree  in  temperature  was  noticed 
after  removing  frog. 

Tried  an  increase  of  temperature  by 
plunging  frog  into  water  at  38°  C,  and 
kept  it  immersed  for  one  hour.  On  being 
removed,  the  animal  was  lively  and  appa- 
rently unaffected.  A  loss  of  one-half  de- 
gree was  observed. 

I  next  tried  the  bath  at  about  39°  C,  in 
which  a  frog  was  kept  for  one-half  hour. 
No  effect.  Loss  of  one-half  degree 
noted. 

A  half-hour's  bath  at  39°  C.  and  no  loss 
of  temperature  produced  weakness,  though 
the  animal  was  able  to  make  leaps  of  con- 
siderable length. 

Tried  frog  again  at  39°  C,  and  now  for 
one  hour.  On  being  removed,  the  animal 
was  able  to  hop,  but  was  quite  weak  and 
needed  some  impetus.  Loss  of  one-half 
degree. 

An  increase  of.  one-half  degree  (39%° 
C.)  to  which  the  frog  was  subjected  for 
11  minutes,  caused  such  weakness  that  the 
animal  was  scarcely  able  to  hop.  No  loss 
of  temperature  observed. 

Next  plunged  the  frog  in  the  bath  at 
39^4°  C.  and  left  it  here  for  one  and  one- 
half  hours.  At  the  end  of  this  time  the 
animal  was  dead. 

For  these  tests  three  frogs  (Rana  escu- 
lenta),  of  medium  size,  were  used  and  care 
was  exercised  to  select  a  fresh  animal  for 
each  test.  These  experiments  extended 
over  several  days.  It  will  be  observed 
from  the  experiments  that  any  increase  in 
temperature  above  39°  C.  is  disastrous  to 
the  frog  (a  water  medium  being  under- 
stood), and  it  is  also  clearly  evident  that 
the  animal  cannot  withstand,  for  any  con- 
siderable time,  a  water  temperature  above 
38^°  C. 

Experiments  of  a  like  nature  were  con- 
ducted with  snakes,  a  dry-air  oven  being 
used  for  this  purpose. 

The  first  snake  was  introduced  into  an 
oven  at  40°  C.  and  left  for  one-half  hour. 
No  effect  was  noticeable.  Fall  of  one 
degree  in  temperature. 

The  next  experiment  was  with  a  snake 
in  oven  at  40°  C.  for  one  hour.  Animal 
was  very  uneasy  and  moved  about  con- 
stantly. This  was  continued  for  a  long 
time  after  removal  from  the  oven  ;  other- 
wise, no  effect  noticed. 

An  introdnction  of  the  snake  into  the 
oven  at  43j4°  C,  where  it  was  kept  for 
some  15  minutes,  produced  apparently  no 
effect. 
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All  the  above  tests  were  with  the  same 
animal,  though  extending  over  several 
days.  Soon  after  the  last  experiment,  the 
snake  appeared  much  weakened,  and  in  a 
day  or  two  was  found  dead. 

The  second  snake  selected  for  heat  tests 
was  of  the  same  species  as  the  first 
{Heterodon  platyrlilnus).  It  was  put  into 
an  oven  heated  at  a  trifle  under  40°  C.  In 
about  twenty  minutes  the  temperature  had 
risen  to  43°,  and  twenty-five  minutes  later 
to  44^°;  one-half  hour  more  and  the 
mercury  had  reached  just  above  45°,  when 
the  animal  was  removed  and  found  dead. 

That  the  snake,  which  is  so  frequently 
seen  in  the  fields  on  a  summer  day  "sun- 
ning" itself,  should  so  easily  succomb  to 
artificial  heat  at  only  113°  F.  is  a  matter 
of  surprise,  and  was  unlooked  for  by  me. 
It  must  be  recognized,  however,  that  the 
conditions  under  which  the  snakes  were 
subjected  to  these  tests  differed  from 
those  under  which  they  voluntarily  take 
their  "  sun-baths."  In  the  former  case, 
the  animals  were  confined  in  a  close 
metallic  box  with  only  a  few  small  open- 
ings to  the  exterior  for  the  entrance  of 
fresh  air,  while  in  the  latter  they  are  in 
the  open  air  with  the  most  abundant  sup- 
ply of  oxygen.  While  I  regard  these  tests 
with  snakes  of  scientific  value,  allowance 
must  be  made  for  the  facts  just  stated  in 
estimating  the  maximum  dry  heat  that 
can  be  withstood  by  these  cold-blooded 
animals.  Yet  this  difference  in  the  supply 
of  fresh  air  is  not  so  important  a  factor  as 
might  at  first  appear,  for  the  snake  is  a 
dweller,  for  the  most  part,  beneath  the 
surface,  where  the  supply  of  oxygen  is 
greatly  reduced.  So  it  would  certainly 
seem  safe  to  assert  that  the  degree  of  heat 
which  can  be  withstood  by  snakes  under 
the  most  favorable  conditions  must  be 
very  low. 

The  wonderful  hold  on  life  possessed  by 
certain  of  the  cold-blooded  animals,  is,  as 
is  well  known,  strikingly  illustrated  when 
an  attempt  is  made  to  anesthetize  them, 
as  in  the  case  of  the  turtle;  indeed,  it  is 
safe  to  state  that  this  animal  possesses  a 
nervous  system  hard  to  conquer.  The 
method  sometimes  resorted  to  of  forcing 
chloroform  through  the  trachea  into  the 
lungs  is  not  a  true  anesthetizing,  but 
rather  strangling.  The  long  continued 
beating  of  the  heart  in  the  cold-blooded 
animals  indicates  a  wonderful  persistency 
of  certain  nerve  centres.  These  phen- 
omena are   so   commonly   not&d   in    the 


turtle  and  frog  that  I  made  no  special  in- 
vestigations in  this  direction.  It  was, 
however,  my  good  fortune,  in  October  of 
last  year,  to  witness  a  similar  phenomenon 
in  a  warm-blooded  carnivorous  animal,  the 
cat.  The  animal  was  chloroformed  by  me, 
and  when  apparently  dead,  the  abdominal 
cavity  was  laid  open,  the  intestines  con- 
siderably disturbed,  and  the  great  omen- 
tum removed,  together  with  the  spleen; 
the  thoracic  cavity  was  then  opened,  the 
ribs  cut  away  on  each  side,  the  lungs  in- 
flated artificially  and  the  greater  portion 
of  the  pericardium  removed.  At  this 
stage,  there  was  detected  a  quite  vigorous 
beating  of  the  auricular  portion  of  the 
heart.  Nearly  five  hours  after  the  cat 
was  opened,  I  clearly  saw  two  pulsations 
pass  over  a  considerable  portion,  extend- 
ing from  the  base  of  the  inferior  vena 
cava  into  the  appendix  auriculae;  then, 
the  beat  was  confined  to  the  region  of  the 
auricle  at  the  juncture  of  the  inferior 
vena  cava,  occurring  about  once  in  14  or 
15  seconds.  Records  were  taken  hourly 
thereafter,  as  follows :  7th  hour,  25 
seconds  apart;  second  observation,  18 
seconds  apart;  third  observation,  45  sec- 
onds apart.  8th  hour,  once  in  47  seconds. 
9th  hour,  26,  28,  18  and  18  seconds.  10th 
hour,  27,  28,  44,  22,  26,  24  and  24  seconds. 
11th  hour,  33,  35  and  36  seconds.  12th 
hour,  96,  59,  111  and  50  seconds.  The 
last  recorded  beat  was  very  feeble,  though 
I  believe  there  was  sufficient  strength  re- 
maining to  carry  it  along  for  another  half 
hour,  which  would  give  a  record  of  fully 
12  hours'  pulsation  after  I  had  good 
reason  to  believe  the  animal  dead.  It 
was  now  after  two  o'clock  in  the  morn- 
ing, and  I  therefore  retired,  beaten  by 
this  persistent  heart. 

This  is,  of  course,  a  persistence  of  nerve 
center  such  as  is  rarely  met  with  in  a  warm- 
blooded animal.  Indeed,  I  know  of  no  simi- 
lar observation  showing  equal  persistency. 
Though  the  contraction  of  the  auricle  be- 
gan at  the  mouths  of  the  veins  opening 
into  them,  we  know,  by  experimental 
proof,  that  there  are  intrinsic  ganglia  scat- 
tered along  which  work  entirely  indepen- 
dent of  each  other.  The  question  here 
naturally  arises.  Of  these  automatic  nerve 
centers,  are  those  at  the  junction  of  veins 
with  the  heart  the  most  vigorous?  It  ap- 
pears to  me  that  here  is  clear  evidence 
that  such  is  the  case.  It  is  true  that  the 
pressure  of  blood  in  these  veins  and 
elastic  traction  of  the  lungs  have  much  to 
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do  with  the  distention  of  the  auricles.  But 
while  these  agencies  are  not  to  be  over- 
looked, we  are  most  firmly  impressed,  by 
such  phenomenon  as  here  reported,  with 
the  fact  that  the  heart  is  an  automatic  or- 
gan,and  that  of  all  its  intrinsicganglia, those 
residing  in  the  auricle  at  the  junction  of 
the  entering  vessels  show  evidence  of  be- 
ing the  most  persistent.  It  may  here  be 
added  that  the  two  largest  ganglia  that 
have  been  found  in  the  mammalian  heart 
lie  close  to  the  orifice  of  the  superior  vena 
cava.  And  it  is  only  fair  to  note  that 
there  is  a  certain  amount  of  excitability 
in  heart-muscle  itself,  independent  of  the 
ganglia,  which  may  be  shown  by  direct 
stimulation  ;  but  it  is  presumable  that  un- 
der normal  conditions  the  heart  is  gov- 
erned by  the  ganglia  alone. 

To  all  appearances,  slight  quantities  of 
blood  were  finding  their  way  into  the 
auricle  from  the  vena  cava,  but  it  is  evi- 
dent that  such  was  not  the  case,  except  a 
slight  oozing  back  and  forth  through  the 
mouth  of  this  vein.  This  slight  move- 
ment seems  the  more  probable  from  the 
fact  that  in  the  normal  action  of  the  heart 
some  blood  may  possibly  find  its  way 
back  into  the  vena  cava,  and,  furthermore, 
we  know  that  the  auricles  are  never 
empty.  It  would  be  absurd  to  suppose 
that  contractions  of  the  muscular  fibres  in 
the  vena  cava  could  still  be  maintained; 
but  all  this  time  the  auricle  was  at  work, 
and  a  small  portion  of  the  residual  blood 
would  be  naturally  forced  back  through 
the  mouth  of  the  vein.  The  action,  how- 
ever, was  very  feeble,  and  the  blood  would 
be  forced  only  just  through  the  mouth, 
and,  as  there  is  more  or  less  narrowing  of 
the  mouths  of  auricular  veins,  caused  by 
the  action  of  the  auricle,  this  might,  to 
some  extent,  account  for  the  apparently 
slight  movement  inward. 

This  phenomenon  now  naturally  sug- 
gests the  question:  Is  there  any  reason 
why  there  should  be  greater  persistency 
of  nerve  centers  in  the  cat  than  in  other 
Mammals?  I  answer  unhesitatingly,  No. 
The  popular  adage  concerning  the  cat  we 
would  not,  after  the  above  observations, 
take  exception  to;  but  would  not  for  one 
moment  concede  that  it  possesses  any  ad- 
vantage in  this  respect  over  its  fellow  car- 
nivora  and  many  representatives  of  other 
orders.  Indeed,  there  appears  to  be  rea- 
son to  believe  that  the  domestic  cat  (the 
feline  under  consideration)  is  at  a  decided 
disadvantage,  owing  to  its  comparatively 


inactive  life,  which  would,  of  itself,  tend  to 
weaken  rather  than  strengthen  the  organ- 
ism. I  am,  furthermore,  led  to  believe 
from  what  has  been  observed  that  there 
may  exist  a  far  greater  persistency  than 
has  heretofore  been  supposed  in  man  him- 
self. 


Editorial    JHetes. 


The  trustees  of  the  university  have  rea- 
son to  congratulate  themselves  on  the 
widely  representative  character  of  its  fac- 
ulty. We  believe  there  are  few  in  the  coun- 
try that  are  numerically  no  larger  that 
embrace  graduates  of  so  many  different 
institutions.  When  the  choice  of  a  pro- 
fessor or  teacher  is  to  be  made,  the  only 
questions  asked  are  such  as  relate  to  fit- 
ness. The  result  can  be  no  other  than  to 
bring  together  a  corps  of  teachers  of 
exceptional  strengh.  What  other  course 
is  possible  where  only  the  best  interests 
of  an  institution  and  of  education  in  gen- 
eral are  regarded?  But  it  is  not,  and  per- 
haps can  not  always  be,  followed. 


There  is  no  fact  in  the  educational 
world  more  frequently  brought  to  the  at- 
tention of  college  faculties  than  the 
widespread  desire  to  get  an  honorary 
degree.  Strange  to  say,  the  intensity  of 
this  anxiety  is,  generally  speaking,  in  an 
almost  inverse  ratio  to  desert.  No  doubt 
if  all  such  degrees  asked  for  were  given, 
the  number  would  reach  several  thous- 
ands every  year  in  the  United  States 
alone.  Owing  to  the  difficulty  of 
dintinguishing  between  meritorious  and 
unworthy  candidates,  some  degree  con- 
ferring institutions,  as  is  well  known,  have 
decided  not  wisely,,  we  think,  to  grant  no 
honorary  degrees.  This  is  very  much  as 
if  a  man,  having  found  out  that  there  are 
many  knaves  in  the  world,  should  make 
up  his  mind  to  trust  nobody.  Nor  is  it 
just  to  assume  that  the  man  who  asks  for 
an  honorary  degree  is  necessarily  un- 
worthy of  it.     Some  persons  have   what 
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many  might  consider  a  weakness  in  this 
regard  who  are  strong  enough  in  every 
other  respect.  We  hold  that  honorary 
degrees  should  be  sparinglygiven  and  only 
to  those  of  approved  fitness  ;  that  some, 
such  as  that  of  Doctor  of  Philosophy, 
should  be  conferred  only  upon  examina- 
tion, or  on  the  strength  of  the  published 
work  of  the  candidate,  and  that  this  work 
should  have  a  real  scientific  value,  that 
residence  should  not  in  all  cases  be  made 
obligatory  is  plain  from  the  high  charac- 
ter of  some  of  the  publications  emanating 
from  investigators  who  are  not  so  situated 
as  to  comply  with  such  a  condition. 

Bepsenal    JHeles. 

Professors  Chapin  and  Bowman  are 
"booked"  for  a  number  of  lectures  at 
Farmers'  Institutes.  They  will  do  what 
they  can  to  show  the  country  people 
what  a  college  professor  knows  about 
farming. 

The  attendance  is  at  present  larger 
than  any  preceding  winter  term.  The 
hard  times  have  not  struck  southeastern 
Ohio  hard  enough  to  keep  an  unusually 
large  number  of  young  people  from 
attending  school. 

The  Rev.  W.  A.  Hunter,  of  '85,  who 
spent  some  years  in  Utah  preaching  and 
teaching,  and  who  has  more  recently  been 
a  student  in  the  Garrett  Biblical  Institute, 
returned  to  Ohio  last  summer  and  is  at 
present  on  a  circuit  near  Portsmouth. 

Miss  Anna  R.  Barton,  of '88,  is  at  pres- 
ent a  teacher  in  the  public  schools  of 
Spokane  Falls,  Wash.  For  some  years 
after  her  graduation  she  taught  in  the 
schools  of  Logan,  O.  Her  present  salary 
is  reported  to  be  one  thousand  dollars. 

Professor  John  R.  Scott,  of  '62,  has 
recently  become  Principal  of  the  Shafts- 
bury  College  of  Expression  located  at 
323  North  Charles  street,  Baltimore,  Md. 
He  is  a  gentleman  of  high  literary  attain- 
ments and  has  had  much  experience  as  an 
instructor  in  elocution  and  oratory.  He 
is  in  frequent  demand  as  a  reciter  by  lec- 
ture associations  and  similar  organiza- 
tions. 


President  Super  has  an  article  in  the 
last  number  of  the  Methodist  Review,  en- 
titled, "Some  Aspects  of  Early  Christian- 
ity." It  is  a  sort  of  running  commentary 
on  Schultze's  Geschichte  des  Untergangs 
des  griechisch-romischen  Heidentums. 

Professor  Boughton  has  an  article  in 
a  recent  number  of  the  Magazine  of  Am- 
erican History  on  the  Genesis  of  a  Univer- 
sity. It  is  a  sketch,  mostly  from  unpub- 
lished material,  of  events  connected  with 
the  early  history  of  the  Ohio  University. 

An  article  by  Professor  Atkinson  in  the 
issue  of  the  Scientific  American  for  Decem- 
ber 1st  on  the  education  of  electrical 
engineers  has  attracted  widespread  atten- 
tion. Since  its  appearance  he  has  received 
a  large  number  of  letters  in  relation  to 
the  plan  therein  proposed. 

The  Ohio  College  Association  will  meet 
at  Delaware  on  the  evening  of  December 
26,  when  the  opening  address  will  be 
given  by  President  Super.  The  sesion  will 
continue  until  Thursday  afternoon.  The 
last  paper  will  be,  A  Psychological  Study 
— The  Expression  of  Anger,  by  Dr.  Le 
Rossignol. 

Dr.  Le  Rossignol  has  found  it  necess- 
ary, on  account  of  ill  health,  to  be  absent 
from  Athens  during  the  remainder  of  the 
winter.  His  classes  will  be  conducted  by 
other  members  of  the  faculty  in  his  ab- 
sence. 

Professor  Boughton  is  conducting  a 
class  in  Practical  Journalism  in  connection 
with  his  work  in  rhetoric.  He  finds  this 
an  excellent  plan  to  give  students  some- 
thing to  write  about. 

The  Rev.  Dr.  Creighton  of  '70,  recently 
chancellor  of  the  Nebraska  Wesleyan  Un- 
iversity, has  returned  to  Ohio  to  become 
the  pastor  of  one  of  the  leading  M.  E. 
Churches  of  Cleveland. 

The  Ex.  Com.  of  the  University  have 
lately  added  a  fine  new  piano  to  the 
equipment  of  the  institution.  Miss  Stin- 
son  has  already  as  many  pupils  on  this 
instrument  as  she  can  instruct.  A  large 
number  of  students  are  also  in  the  Chorus 
class. 

The  most  crying  need  of  the  University 
at  the  present  time  is  a  new  building. 
Thy  faculty  are  in  straits  for  lack  of  class- 
rooms and  laboratories,  and  the  library 
contains  more  books  than  space  in  which 
to  shelve  them  properly. 
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THE   pACUliTV  IS  HOW  CONSTITUTED  HS   pOItliOWS  : 

CHAS.  W.  SUPER,  A.  M.,  Ph.  D., 

President  and  Professor  of  Greek. 

DAVID  J.  EVANS,  A.  M., 

Professor  of  Latin. 

WILLIAM  HOOVER,  Ph.  D., 

Professor  of  Mathematics  and  Astronomy. 

JOHN  P.  GORDY,  Ph.  D.,       .        .        .        ... 

Professor  of  Philosophy  and  Pedagogy. 

HENRY  E.  CHAPIN,  M.  Sc, 

Professor  of  Biology  and  Geology, 

WILLIS  BOUGHTON,  A.  M., 

Professor  of  Rhetoric  and  English  Literature. 

JAMES  E.  LeROSSIGNOL,  Ph.  D.,     . 

Professor  of  Psychology  and  Ethics. 

WALKER  BOWMAN,  A.  M.,  Ph.  D., 

Professor  of  Chemistry. 

ELI  DUNKLE,  A.  M., 

Associate  Professor  of  Greek  and  Principal  of  Preparatory  Department. 

ALBERT  A.  ATKINSON,  B.  Ph., 

Associate  Professor  of  Physics. 

JOHN  E.  SNOW,  B.  S., 

Assistant  Professor  of  Physics  and  Electric  Engineering. 

BREWSTER  O.  HIGLEY,  M.  Ph., 

Assistant  Professor  of  American  History. 

HORACE  M.  CON  AW  AY,  A.  M.,  . 

Assistant  Professor  of  Latin  and  European  History. 

CATHERINE  A.  FINDLEY .        . 

Instructor  in  Reading  and  Elocution. 

KATE  CRANZ, 

Instructor  in  Modern  Languages. 

SARAH  STINSON, 

Instructor  in  Drawing  and  Painting. 

MYRTLE  STINSON, 

Instructor  in  Music. 

CHARLES  M.  COPELAND,  

Instructor  in  Commercial  Branches. 

MABEL  K.  BROWN,  B.  Ph., 

Instructor  in  Stenography  and  Typewriting. 

KATHARINE  S.  BURNS,  A.  B., 

Holder  of  Scholarship  in  English  Literature. 

CHARLES  G.  MATHEWS,  B.  S., 

Holder  of  Scholarship  in  Philosophy. 

FRED  E.  C.  KIRKENDALL,  B.  Ped., 

Holder  of  Scholarship  in  History. 
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WEBSTER'S 

INTERNA  TIONAL 
"ZBSE&XfSSTDICTIONARY 

A  Grand  Educator.  . 

Successor  of  the 
' '  Unabridged. ' ' 
Ten  years  were  spent  in 
revising,  100  editors    em- 
ployed, and.  over  §300,000 
expended. 

Mvery  Person  who 

reads  and  writes  should 
own  this  Dictionary.  It 
quickly  and  correctly  an- 
swers the  questions  con- 
stantly arising  concerning 
words  —  their  history, 
spelling,  pronunciation, 
meaning,  etc. 
>  A  Library  in  Itself,   it  also  gives  in  a 

form  convenient  for  ready  reference  the  facts  often 
wanted  concerning  eminent  persons,  ancient  and 
modern ;  noted  fictitious  persons  and  places ;  the 
countries,  cities,  towns,  and  natural  features  of  the 
globe;  translation  of  foreign  quotations,  words, 
and  proverbs;  etc.,  etc.,  etc. 

This  Work  is  Invaluable  in  the  house- 
hold, and  to  the  teacher,  scholar,  professional  man 
and  self -educator. 


Sold  by  All  Booksellers. 

G.&C.Merriam  Co.,Pubfrst 

Springfield,  Moss. 

G^-Do  not  bay  cheap  photographic 
reprints  of  ancient  editions. 

o^-Send  for  free  prospectus  contain- 
ing specimen  pages,  illustrations,  etc. 


"WEBSTER'S 

INTERNfflTONALj 

DICTIONSRTi 


We  Wish  Everybody 

A  MERRY  CHRISTMAS 


appre- 
liberal 


AND 


HAPPY  NEW  YEAR. 


To  show  our 
ciation  of  the 
patronage  given  us  dur- 
ing the  past  year  we  ex- 
tend to  our  old  patrons 
and  the  many  new  ones 
a  rate  of  one  and 
one-third  fare  to  all  points  on  the  Columbus, 
Hocking  Valley  &  Toledo  Railway,  also  to  points 
on  our  many  connections,  which  cover  all  import- 
ant cities,  including  Chicago,  St.  Louis,  Cleveland, 
Buffalo,  Cincinnati  and  those  intermediate.  Agents 
of  the  Buckeye  Route  will  be  pleased  to  give  you 
all  information  as  to  the  dates  tickets  will  be  sold 
and  limits  for  return  passage,  or,  if  you  prefer, 
write  to  W.  H.  FISHER,  Gen'lPass.  and  ticket  Agt., 
Columbus,  0.,  for  particulars. 


E.    E.   Bfll^E^,   figent, 

ATHENS,         .  .         OHIO. 


EXCURISION  TICKETS 


FOR- 


CHRISTMAS  and  NEW  YEAR'S 


VIA  THE  POPULAR  RJIHKFYF  ROUTE 


will  be  sold  December  23,  24,  25,  30  and  31  and 
January  1, 1894,  to  all  important  points  reached  by 
this  popular  line  and  its  many  connections  at  one 
and  one-third  fare  for  the  round  trip.  For  detailed 
information  write  or  call  on  agents  of  Columbus, 
Hocking  Valley  &  Toledo  Railway,  or 

W.  H.  FISHER, 

Gen'l  Pass,  and  Ticket  Agent, 
COLUMBUS,  0. 


The 

Simplex  Printer 

A  new    invention    for    duplicating 
copies  of  writings  or  drawings. 


ENDORSED  BY  FIFTY  THOUSAND  USERS. 

From  an  original,  on  ordinary  paper  with  any  pen, 
100  copies  can  be  made.  50  copies  of  typewriter 
manuscripts  produced  in  15  minutes.  Send  for 
circulars  and  samples.    AGENTS  WANTED. 

LAWTON  &  CO., 

20  Vesey  St.,  New  York. 


Everybody  will  Now  Save  Money 

not  because  the  Silver  bill  has  been  repealed,  or 
on  account  of  the  re-election  of  Governor  McKin- 
ley,  but  because  the  Columbus,  Hocking  Valley  & 
Toledo  Railway  has  made  a  reduction  of  10  per 
cent,  on  all  round-trip  local  fares  between  stations 
on  this  popular  line.  It  is  to  be  hoped  that  this 
reduction  will  be  appreciated  by  the  traveling 
public  and  that  it  will  be  taken  advantage  of  in  a 
most  liberal  way.  Tickets  are  limited  to  30  days 
for  return  passage,  which  give  everybody  ample 
time  to  make  the  return  journey.  If  you  desire 
further  information,  write  or  call  on  agents  "Buck- 
eye Route"  or  W.  H.  FISHER,  Gen'l  Pass.  Agent, 
Columbus,  Ohio. 
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Myths  of 
Greece  and  Rome 

Narrated  with  Special  Reference  to 
Literature  and  Art. 

By  H.  A.  GUERBER,  Lecturer  on  Mythology. 

71  full-page  reproductions  of  Ancient  Mas- 
terpieces and  Noted  Examples  of  Modern 
Sculpture.    416  Illustrative  Quotations  from 
the  literature  inspired   by  the  beautiful  le- 
gends. A  chapter  on  the  Mj-ths  in  the  light 
of  Philology  and  Comparative  Mythology. 
Double-page  Maps,  Genealogical  Tables, 
Glossary,  Index,  etc.     An  invalu- 
able work  for  Schools,  Libraries 
and  Homes. 

i2mo,  cloth,  428  pages. 
$1.50. 

Single  copies  sent  by  mail,  postpaid,  on  receipt  of  the  price. 

AMERICAN  -BOOK-COMPANY- 

NEWYORK* CINCINNATI  •:•  CHICAGO 


